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Acronym Key

ACEEE — American Council for an Energy Efficient Economy
ACHS50 — Air Changes Per Hour Taken at 50 Pascals
AFUE — Annual Fuel Utilization Efficiency

ASHRAE - American Society of Heating, Refrigerating, and Air-
Conditioning Engineers

BAU — Business As Usual

BB — Baseboard

BEopt — NREL'’s Building Energy Optimization Model
CFL — Compact Fluorescent Lamp

CO, — Carbon Dioxide

DHW — Domestic Hot Water

ECM — Energy Conservation Measure

EE - Energy Efficiency

EIA — Energy Information Administration

EUI — Energy Use Intensity

GPM - Gallons Per Minute

HP — Heat Pump

HPHW — Heat Pump Hot Water

HSPF — Heating Seasonal Performance Factor

HVAC — Heating Ventilation and Air Conditioning

HW — Hot Water

ITC — Solar Investment Tax Credit

kBTU — Kilo British Thermal Unit

kW — Kilo Watt

LB - Pound

LED - Light Emitting Diode

LIHTC — Low Income Housing Tax Credit
Low-E — Low-emittance

NREL - National Renewable Energy Lab
NZE, — Net Zero Carbon

NPV — Net Present Value

PG&E MUP — Pacific Gas & Electric Multifamily Upgrade Program
PV — Present Value

SAM — System Advisor Model

SEER - Seasonal Energy Efficiency Ratio
SF — Square Foot

Solar PV — Solar Photovoltaic

STD - Standard

YR - Year
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Analysis Process




Retrofit Technical and Cost Benchmark Process

A detailed “how-to” guide is available that explains key considerations
and gives resources to complete each step

Step 1: Determine Scope of Project

Affordable multifamily buildings in greater San Francisco were analyzed for net zero carbon

|¢

Step 2: Identify Appropriate Modeling Tools and Data Sets
Building Energy Optimization (BEopt) and System Advisor Model (SAM) were the modeling tools used

|¢

Step 3: Select Prototypical Buildings

Three prototype buildings were selected: 6 unit, 15 unit, and 65 unit

Step 4: Energy Conservation Measures
Included envelope, lighting, HVAC, rooftop PV, offsite renewables, and appliances in analysis

|¢

Step 5: Solar Analysis
Used SAM to determine carbon offset of solar arrays with different efficiency and racking configurations

Step 6: Utility Economics
Determined utility escalation rates, typical rate structure, and carbon produced from electricity and natural gas

Step 7: Financing
Used a 15 and 25 year analysis period and 5% discount rate; incentives included LIHTC, PG&E MUP, and ITC

A4

Step 8: Optimize Analysis To Hit Net Zero In The Most Cost Effective Way
Used BEopt to optimize efficiency package



Modeling Tools Used

Building Energy Optimization (BEopt) System Advisor Model (SAM)
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Defining “Net Zero”

Building CO, Production: Renewable CO, Offset:
Electricity: 36 tons/yr 40 tons/yr
Gas: 4 tons/yr

x

BEopt uses site energy to calculate carbon
Electric: Carbon Factor: 0.427 Ib/kWh from PG&E 2013 (last verified)
Gas: Carbon Factor: 14.150 Ib/therm from ASHRAE STD 105



Three Prototypical San Francisco Building Types

Category: 5-9 unit buildings Category: 10-19 unit buildings Category: 20+ unit building
Market Share*: 8.9% (~6.2K units) | Market Share*: 22.5% (~16K units) |Market Share*: 66.2% (~46K units)

6 Unit Prototype 15 Unit Prototype 65 Unit Prototype

* Built pre-1980s * Built pre-1980s * Built pre-1980s

* 4725¢sf * 11,270 sf * 40,900 sf

* 3 stories * 3 stories * 5 stories

* Row home * Stand alone building * Stand alone building

* Furnace, no cooling* * Furnace, no cooling* * Central boiler, no cooling*
. * Central gas HW heater * Central gas HW heater

Individual gas HW heater

+ Greater San Francisco Bay Area has 69,857 affordable housing units
*58% of San Francisco homes use natural gas, 36% electricity according to an ACEEE 2017 report



Retrofit Economics



Results Summary
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NZE_ Mini-Split Retrofit

Site EUI of 17.6 kBtu/sf
No offsite renewables
required

No envelope upgrades
required; great for
buildings with complex
envelope

Provides optional cooling
Market-ready technology
All electric solution

25 YR NPV* with
incentives: $61,200

8.7 year simple payback
period

NZE_ Baseboard + NZE_ Envelope Retrofit
Envelope Retrofit

Site EUI of 17.4 kBtu/sf
No offsite renewables
required

Great for buildings that
want to electrify
Market-ready technology
All electric solution

25 YR NPV* with
incentives: $64,400

8.1 year simple payback
period

Site EUI of 17.8 kBtu/sf
No offsite renewables
required

No HVAC upgrade
required; great for
buildings with recently
replaced HVAC or
improving aesthetics
Market-ready technology
25 YR NPV* with
incentives: $62,900

8.2 year simple payback
period

*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.35%, which is a blended average based on 10 11
years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. Water and sewage savings
calculated assuming 5% discount rate and 5% escalation rate.



15 Unit Prototype: Analysis Key Take-aways m

NZE_ Mini-Split Retrofit NZE_ Baseboard + NZE_. Envelope Retrofit
Envelope Retrofit

Site EUI of 19.5 kBtu/sf

* No offsite renewables
required

* No envelope upgrades
required; great for
buildings with complex
envelope

* Provides optional cooling

* Market-ready technology

» All electric solution

« 25 YR NPV* with
incentives: $187,000

« 8.5 year simple payback
period

Site EUI of 20.9 kBtu/sf
No offsite renewables
required

Great for buildings that
want to electrify
Market-ready technology
All electric solution

25 YR NPV* with
incentives: $213,000

7.1 year simple payback
period

Site EUI of 20.6 kBtu/sf
No offsite renewables
required

No HVAC upgrade
required; great for
buildings with recently
replaced HVAC or
improving aesthetics
Market-ready technology
25 YR NPV* with
incentives: $189,000

8.1 year simple payback
period

*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.28%, which is a blended average based on 10 12
years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. Water and sewage savings
calculated assuming 5% discount rate and 5% escalation rate.




65 Unit Prototype: Analysis Key Take-aways

+ Site EUl is 16.8 kBtu/sf

» Can achieve NZE_ with efficient rooftop
solar PV

 Measures less cost effective than solar
PV required to reduce load

» All electric solution
« 25 YR NPV* with incentives: $295,000
* 14.9 year simple payback period

*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.48%, which is a blended average based on 10 13
years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. Water and sewage savings
calculated assuming 5% discount rate and 5% escalation rate.



NZEc Retrofit Cost Benchmarks and Targets

6 Unit 15 Unit 65 Unit
Prototype Prototype Prototype
Current Net Zero Carbon Retrofit Cost ($/Unit) $19,013 $22,255 $22,296
Cost With Current Incentives ($/Unit) $7,527 $8,985 $11,329
Price Point Using 25 Year Present Value* Utility Bill
Savings ($/Unit) $17,997 $22,053 $12,189
Cost Reduction Required to be Paid for Through 25YR
Utility Bill Savings (Without Incentives/With Incentives) | 5.34% / 0% 0.9% / 0% 45.3% /1 0%
Price Point for 10 Year Simple Payback Period ($/Unit) $9,045 $11,371 $5,867
Cost Reduction Required for 10 Year Simple Payback 73.7% /
Period (Without Incentives/With Incentives) | 52.4% / 0% 48.9% / 0% 48.2%

*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.35% for the 6 unit prototype, 2.28% for the 15 unit prototype, and 14
2.48% for the 65 unit prototype. Escalation rates are a blended average based on 10 years of gas and electric escalation in California from the EIA. 25
years selected as life of retrofit package. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.



Technical Analysis Details



6 Unit Prototype: Retrofit Packages

NZE, Mini-Split Retrofit "éﬁgﬁﬁeﬁgﬁﬁi: NZE,_ Envelope Retrofit

* No wall upgrades
* No roof upgrades

* No air sealing improvements,
no mechanical ventilation
added

* No window improvements

* Mini-split HP, 29.3 SEER, 14
HSPF

* Heat pump hot water heater,
individual

* 100% LED lights

* Low flow water fixtures (1.8
gpm shower, 1.5 gpm sink)

* ENERGY STAR clothes
washer

* 17.8 kW rooftop solar PV
* Electric cooking range

* R-15 wall insulation
* R-15 roof insulation

* 6 ACH50 air leakage, no
mechanical vent

Single pane windows
Electric baseboards

No cooling

Heat pump hot water heater,
individual

100% LED lights

Low flow water fixtures (1.8
gpm shower, 1.5 gpm sink)

* ENERGY STAR clothes
washer

* 17.5 kW rooftop solar PV
* Electric cooking range

* R-15 wall insulation
* R-15 roof insulation

* 4 ACH50 air leakage, no
mechanical vent

* Single pane windows

* Keep existing furnace, natural
gas, 72% AFUE

No cooling

Heat pump hot water heater,
individual

100% LED lights

Low flow water fixtures (1.8
gpm shower, 1.5 gpm sink)

* ENERGY STAR clothes
washer

* 18.2 kW rooftop solar PV
* Electric cooking range

16
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6 Unit Prototype: Retrofit Package Comparison "=
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*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.35%, which is a blended average based on 10 17
years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. 15 years selected as typical
investment cycle for affordable housing. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.



6 Unit Prototype: Cost Comparison

NZE_ Mini-Split Retrofit NZE_ Baseboard + NZE_ Envelope Retrofit
Envelope Retrofit
20, 20, Envelope 30,
1% Envelope

1% 30 4%

10%

m PV Solar m HVAC

= HPWH w LED

®m Low Flow Fixtures B ENERGY STAR Clothes Washer
m Electric Range Roof

» Wall Air Leakage

= Smart Thermostat
*Htr - Heater 18



25YR PV Water + Sewage Bill 25YR PV Energy Bill

2 Cost with Incentives ® Air Leakage
400,000 - Roof Insulation ® Wall Insulation
i Electric Range ® ENERGY STAR Clothes Washer
350,000 ® L ow Flow Fixtures LED
| mSolar PV = HPWH
300,000 = HVAC
250,000 -
=
— 200,000 -
3
O 150,000 -
100,000
50,000 ,
| Biiaaass
Mini-split NZE, BB + Envelope Envelope BAU
Retrofit NZE, Retrofit NZE, Retrofit Improvement

*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.35%, which is a blended average based on 10 years 19
of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. Water and sewage savings calculated
assuming 5% discount rate and 5% escalation rate.



6 Unit Prototype: ECMs Savings And Cost
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Annual Carbon Saving (Metric Tons)

20
Note: All measures compared to baseline building with furnace. Does not take into account interactive effects of each measure.



6 Unit Prototype: Incentives Available
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6 Unit Prototype: Utility Bill Savings

m Gas

6,000 - ® Electric

5,000

4,000

3,000

Annual Utility Bill ($)

2,000

1,000

Baseline Mini-split BB+ Envelope Envelope NZE,
NZE_ Retrofit NZE. Retrofit Retrofit

22



COST SAVINGS

140,000 -
120,000 -
Incentives
120,000 - R — — = — — . 1 «<— PV 25* YR
| - .
| 100,000 - | | Utility Bill
& 100,000 - 59% & | | Savings
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& 80,000 - , o | NPV
\/ =
60.000 - NZEC Retrofit W/ n 60,000 -
Incentives
40,000 - 40,000 -
20,000 - 20,000 -
“Heat Pump NZE 0
eat Pump c - " "
Retrofit PV_1_5 YR NPV 15* YR
Utility Bill
Savings
*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.35%, which is a blended average based on 10 23

years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. 15 years selected as typical
investment cycle for affordable housing. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.



6 Unit Prototype: Summary Baseboard Package ug

COST SAVINGS

120,000 -
—----- 120,000 -
1 — — — *
100,000 - - ] PV 25* YR
61% 100,000 | | i‘_ Utility Bill
& Reduction ~ : Savings
= 80,000 - . € | | )
w -
Q ¥ w 80,000 1 |
3 g
60,000 - ' o
NZE, Retroflt W/ & 60000
Incentives
40,000 -
40,000
20,000 -
20,000
0

I_3aseboard NZE,
Retrofit

PV 15* YR NPV 15" YR
Utility Bill
Savings

*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.35%, which is a blended average based on 10 years 24
of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. 15 years selected as typical
investment cycle for affordable housing. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.



6 Unit Prototype: Summary Envelope Package E.h

COST

SAVINGS

120,000 - . 120,000 ~
_ Incentives PV 25* YR
| —_—— . - .
[+ Utility Bill
100,000 - ! 100,000 + | . Savings
61% | |
£ 80,000 - Reduction & 80,000 | | |
%) I - _
S ¥ S NPV 25* YR
60,000 1 NZE, Retrofit W/ 5 00.000 | !
Incentives @ | |
40,000 - 40,000 - | |
20,000 - 20,000 -
0 c ) *
Baseboard NZE, PV 15" YR NPV 15" YR
Retrofit Utility Bill
Savings
*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.35%, which is a blended average based on 10 25

years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. 15 years selected as typical
investment cycle for affordable housing. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.



15 Unit Prototype: Retrofit Packages

- : , NZE_ Baseboard + :
NZE_ Mini-Split Retrofit Envzlope Retrofit NZE_ Envelope Retrofit

R-12 Wall Insulation
No roof upgrades

No air sealing improvements,
no mechanical ventilation added

No window improvements

Mini-split HP, 29.3 SEER, 14
HSPF

Smart thermostat

Heat pump hot water heater,
central

100% LED lights

Low flow water fixtures (1.8
gpm shower, 1.5 gpm sink)

ENERGY STAR clothes washer
Electric cooking range
51.9 kW rooftop solar PV

R-12 wall insulation
R-15 roof insulation

No air sealing improvements,
no mechanical ventilation added

No window improvements
Electric baseboards

No cooling

Heat pump hot water heater,
individual

100% LED lights

Low flow water fixtures (1.8
gpm shower, 1.5 gpm sink)

ENERGY STAR clothes washer
Electric cooking range
55.6 kW rooftop solar PV

R-15 wall insulation
R-15 roof insulation

5 ACHS50 air leakage, no
mechanical vent

No window improvements

Keep existing furnace, natural
gas, 72% AFUE

No cooling

Heat pump hot water heater,
individual

100% LED lights

Low flow water fixtures (1.8
gpm shower, 1.5 gpm sink)

ENERGY STAR clothes washer
Electric cooking range
55.6 kW rooftop solar PV

26




15 Unit Prototype: Retrofit Package Comparison ?HL "*
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Mini-split NZEc BB + Envelope NZEc Envelope NZEc
*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.28%, which is a blended average based on 10 27

years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. 15 years selected as typical
investment cycle for affordable housing. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.



15 Unit Prototype: Cost Breakdown

NZE_ Mini-Split Retrofit NZE_. Baseboard + NZE_ Envelope Retrofit

Envelope Retrofit 59,

’ %2 Yo
1%

Envelope

Envelope

2%
2%
3%
m PV Solar = HVAC
= HPWH mLED
m Low Flow Fixtures m ENERGY STAR Clothes Washer
m Electric Range Roof
» Wall Air Leakage

= Smart Thermostat

28



15 Unit Prototype: NZE_ Retrofit vs. BAU

25YR PV Water + Sewage Bill 25YR PV Energy Bill
2 Cost with Incentives Air Leakage
1,000,000 - Roof Insulation ® Wall Insulation
900,000 - Electric Range ® ENERGY STAR Clothes Washer
®m | ow Flow Fixtures LED
800,000 7 msolar PV = HPWH
700,000 | "HVAC
__ 600,000 -
&+
:(7')’ 500,000 -
& 400,000 -
300,000 -
200,000 -
100,000 -
~ Mini-split NZE, Envelope BAU
Retrofit NZE, Retrofit NZE, Retrofit Improvement

*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.28%, which is a blended average based on 10 years 29
of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. Water and sewage savings
calculated assuming 5% discount rate and 5% escalation rate.



15 Unit Prototype: EE With Furnace Baseline E o
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$20,000 ¢ Smart Thermostat
$10,000 X
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Annual Carbon Saving (Metric Tons)

Note: All measures compared to baseline building with furnace. Does not take into account interactive effects of each measure. 30



15 Unit Prototype: Incentives Available
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15 Unit Prototype: Utility Bill Savings

m Gas

18,000 - m Electric

16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000

Annual Utility Bill ($)

Baseline Mini-split BB+ Envelope Envelope NZE,
NZE_ Retrofit NZE. Retrofit Retrofit
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15 Unit Prototype: Summary Mini-split Package h'

COST SAVINGS

400,000 -
350 000 Incentives 400,000 1
’ ! 350,000 - PV 25" YR
300,000 - I | | «— Utlllty Bill
& 58% & 300,000 - I | Savings
© 250,000 - Reduction ® 250,000 | : |
© v k= | .
200,000 - , =
NZ Retrofit W/ > 200,000 1 BEEEEEEEN @000 NPV
Incentives 25* YR
150,000 - 150,000 -
100,000 - 100,000 -
50,000 - 50,000 -
i _ 0 - .
NZ Retrofit PV15" YR NPV 15* YR
Utility Bill
Savings
*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.28%, which is a blended average based on 10 33

years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. 15 years selected as typical
investment cycle for affordable housing. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.



15 Unit Prototype: Summary Baseboard Package !Ia

COST SAVINGS

350,000 -
Incentives 400,000 -
300,000 - I *
! 350,000 - PV 25% YR
! |_ ''''' |<— Utility Bill
250,000 - 61% & 300,000 7 - | Savings
s Reduction e 250,000 | |
+— 200,000 - T (o)) , i
g 7 = | : NPV
O NZ Retrofit W/ © 200,000 - T | 25* YR
4 - N !
150,000 Incentives ] |
150,000 - | .
100,000 - I |
100,000 - 1
50,000 - 50,000 -
- . 0 - .
NZ Retrofit PV15" YR NPV 15* YR
Utility Bill
Savings
*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.28%, which is a blended average based on 10 34

years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. 15 years selected as typical
investment cycle for affordable housing. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.



15 Unit Prototype: Summary Envelope Package oy

COST

SAVINGS

400,000 ~
| 350,000
| ncentives . .
350,000 - - - - . r [ PV25* YR
. 300,000 7, ' Utility Bill
300,000 - 1 _ | S y
5 60% & 250,000 | | | avings
~ 250,000 - Reduction 0 i
7] o))
8 200.000 v % 200,000
’ NZ Retrofit W/ 3
150.000 - Incentives 150,000
100,000 - 100,000
50,000 - 50,000
NZ Retrofit PV15*YR NPV 15* YR
Utility Bill
Savings
*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.28%, which is a blended average based on 10 35

years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. 15 years selected as typical
investment cycle for affordable housing. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.



65 Unit Prototype: Retrofit Package

Baseline Building

* Masonry walls, uninsulated

* 2x6 wood framed roof

* 7 ACHS50 air leakage, no mechanical vent
* Single pane windows

* Central hot water boiler serving radiators
* No cooling

* Non-programmable thermostat

* Hot water heater, natural gas, central

®* 67% incandescent, 33% CFL lights

* Standard water fixtures (2.5 gpm shower,
2.2 gpm sink)

* Conventional appliances
* Gas cooking range

Proposed Net-Zero Retrofit

* R-15 continuous exterior insulation
* R-35 roof

* 4 ACH50 air leakage, no mechanical vent
* Low-E, double pane windows

* Minisplit HP, 29.3 SEER, 14 HSPF
* Smart thermostat

* Heat pump hot water heater, central
* 100% LED lights

* Low flow water fixtures

* ENERGY STAR clothes washer

* ENERGY STAR refrigerator

* Heat pump dryer

* Electric induction cooking range

* 167 kKW rooftop solar PV or 208,000 kWh
from community choice aggregator

36



65 Unit Prototype: Cost Breakdown

Envelope
26%

2%

Appliances
15%

® Solar PV

= Mini Split

= HPWH

wLED

® Low Flow Fixtures

B Appliances

® Smart Thermostat
Envelope

37



65 Unit Prototype: NZE_ Retrofit vs. BAU

25YR PV Water + Sewage Bill 25YR PV Energy Bill
2! Cost with Incentives ® Solar PV
4,500,000 - ® Smart Thermostat ® Low Flow Fixtures
4,000,000 - LED = HPWH
’ = Mini Split Envelope
3,500,000 - m Appliances

3,000,000 -
82,500,000 -
@)

2,000,000 -
1,500,000 -
1,000,000 - -
500,000 - ; ; :
o | I | : s S
NZE Retrofit W/ NZE, Retrofit W/ BAU
Rooftop Solar Offsite Renewables Improvement

*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.48%, which is a blended average based on 10 years 38
of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. Water and sewage savings
calculated assuming 5% discount rate and 5% escalation rate.



65 Unit Prototype: ECMs Savings And Cost

$400,000
$350,000 [ ]
&J B HP 29.3 SEER
é $300,000 X HPHW
S ALED
= $250,000 ® Low Flow
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$50,000
X
$0 °
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Annual Carbon Saving (Metric Tons)

Note: All measures compared to baseline building with furnace. Does not take into account interactive effects of each measure. 39



65 Unit Prototype: Incentives with Rooftop PV

2,000,000 -
1,800,000 -
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65 Unit Prototype: Renewable Program vs.
Rooftop Solar PV

Approach 1: Rooftop Photovoltaics Ap?:;?:#ezl:?grl‘ee%\r’\an?‘\;vse)rSF

Using this approach requires investment in CleanPowerSF avoids upfront cost of
deep energy efficiency measures and rooftop PV, creating a fairly easy path to
rooftop solar NZE_ even in high rise buildings, but adds

~2 cents/kWh to utility bill

A

B




65 Unit Prototype: Energy Utility Bill

Annual Utility Bill ($)

60,000

50,000

40,000

30,000

20,000

10,000

100% Renewable Electric

m Gas
m Electric
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| 1%
Ce5%
Fixed M
costs —
Proposed with Proposed with

Rooftop Solar PV CleanPowerSF
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65 Unit Prototype: Summary Rooftop Solar PV m ..

COST SAVINGS

2,000,000 -
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*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.48%, which is a blended average based on 10 43

years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. 15 years selected as typical
investment cycle for affordable housing. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.
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SAVINGS

COST

1,400,000 -
200,000 PV 25* YR
| Incentives —_——
1,200,000 gl , 400,000 1 | I utility Bill
47% ~ I | Savings
@ ,000,000 - Reduction & 300,000 | !
% v > 200,000 -
S 800,000 - : i
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-200,000 { Savings | | 25* YR
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0 - -400,000 - 15" YR
NZE, Retrofit
*Energy savings PV calculated using a 5% discount rate and an escalation rate of 2.48%, which is a blended average based on 10 44

years of gas and electric escalation in California from the EIA. 25 years selected as life of retrofit package. 15 years selected as typical
investment cycle for affordable housing. Water and sewage savings calculated assuming 5% discount rate and 5% escalation rate.



